Plasticity of the synaptic contact zone following loss of synapses in the cerebral cortex of aging humans.
Quantitative ultrastructural analyses of ethanolic phosphotungstic acid-stained human layer 1 precentral motor cortex (Brodmann's area 4) and layer 1 postcentral somatosensory cortex (Brodmann's area 3) were undertaken to determine the nature of synaptic changes occurring over a series of ages (45-84 years) of a normal aging human population. In the precentral cortex, a significant decrease in the number of synapses was accompanied by an increase in mean length of the postsynaptic contact zone and a decrease in the mean width of the presynaptic paramembranous density. The frequency of mature type A and immature type E synaptic profiles decreased with age. There were no changes in the width of the postsynaptic paramembranous density, cleft width or the number of presynaptic dense projections per synapse. In the postcentral cortex there were no significant changes in synaptic number or in any of the synaptic parameters measured. The present study demonstrates that age-related synapse loss in the human cerebral cortex may be confined to specific cortical regions. The data suggest that in the precentral cortex the plasticity of the synaptic contact zone may be a compensatory response by the remaining synapses to age-related synapse loss.